Regulation of phagolysosome pH in bovine and human neutrophils: the role of NADPH oxidase activity and an Na+/H+ antiporter.
Fluorescein-labelled Staphylococcus aureus were used to follow changes in phagolysosome (PL) pH of bovine and human neutrophils following phagocytosis. Under aerobic conditions there was an alkalinisation of the PL followed by a slow decline. Under anaerobic conditions no alkalinisation of the PL was seen, and pharmacological inhibition of the NADPH oxidase with diphenyleneiodonium (DPI) resulted in a rapid acidification of the PL following phagocytosis. The inclusion of amiloride, an inhibitor of Na+/H+ antiporter activity, produced a more rapid alkalinisation phase following phagocytosis under aerobic conditions and reduced, but did not abolish, the acidification phases seen under anaerobic conditions or following treatment of neutrophils with DPI. The results suggest that PL pH is influenced by NADPH oxidase activity and to a lesser extent by a Na+/H+ antiporter. The antibacterial effectiveness of neutrophil granule proteins may be affected under conditions that influence the functioning of these two systems.